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o f  e w e s  w i t h  f r e s h  semen 
B y  Jonathan Hunton, Research Officer, Great Southern 
Agricultural Research Institute, Katanning a n d  Keith Croker, 





This Bulletin gives a basic outline of the 
technique for artificial insemination (Al) of 
sheep. The  topic is large a n d  incorporates 
several areas  of reproductive physiology 
which can only be given cursory t rea tment  in 
th is  publication. Much of the  information 
discussed is also applicable to goat  breeders 
wishing to use  AT, although there  a re  some 
fundamental  differences. Expert  opinion 
should be sought before s tar t ing an 
Al  programme a n d  producers who are 
interested in using this  technology should 
assess the  objectives, expectations, likely 
costs and potential benefits of incorporating it 
into their  breeding programmes. As with the 
adoption of any  new technology there  are 
both advantages and  disadvantages with its 
use. 
Artificial insemination allows a r a m  to 
be joined to a larger  number  of ewes than 
would be  normally possible with natural 
mating. The m a i n  benefit of using AT is that 
since less r ams  a re  required the selection of 
r ams  can be more intense. Provided the  sires 
have been objectively assessed and  are 
definitely superior, t h e  use  of such r a m s  in 
AT programmes will significantly increase the 
ra te  of genetic improvement in a flock. 
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a m  t r a i n i n g  a n d  s emen  collection 
The t ime required to t ra in a r a m  to 
mount  a teaser  ewe can vary considerably 
depending on the  season and  its age, mating 
experience a n d  temperament.  Most adult 
r a m s  quickly learn to mount  a ewe t h a t  is 
restrained quietly in  a standing position. 
R a m  lambs, or  individuals with low libido, 
can often b e  t ra ined more quickly by 
following the  steps below: 
1. The  r a m s  should be moved into a 
clean, d raught  free shed three to four weeks 
before the  s t a r t  of t he  insemination 
programme. I f  possible, they should be hand 
fed a n d  handled quietly in  the  absence of any 
distractions. 
2. Introduce one or two oestrous ewes 
into the  pen a n d  allow the  rams  to mount 
them. 
3. Accustom the  r a m  to mount  an 
oestrous ewe which h a s  been restrained in  a 
head  bail . This  should be done wi th  the 
semen collector nearby. 
4. When the  r a m  mounts, t he  collector 
should touch the  sheath  of the  penis to 
accustom the  r a m  to handling. I f  initially the 
r a m  shows little interest  t hen  h e  m a y  be 
stimulated by changing the  ewe, allowing the 
r a m  to choose a ewe from a group of  ewes 
a n d  placing h e r  in  t he  head  bail, or by 
allowing a n  active r a m  into the  pen. Short 
periods of access to t he  ewe are preferable to 
lengthy introductions. 
5. Rams  which regularly mount  the 
teaser  ewe in  t he  presence of t he  collector can 
then  be t ra ined to serve into a n  artificial 
vagina (AV). 
Figure 1. The artificial vagina. 
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The AV consists of a 20 cm length of 
7 cm diameter hose t h a t  contains a rubber 
l iner  (Figure 1). Hot  wa te r  is poured into the 
AV to give a temperature  of 42 to 45° C 
within it. Semen collecting glasses are put 
into one end of t he  AV before semen 
collection. These should be kept  warm (37° C) 
to avoid cold shock to t he  sperm, when the 
semen is collected. A mouthpiece is attached 
to t h e  AV a n d  the  liner inflated to a pressure 
t h a t  allows easy insertion of the  ram's  penis 
into the  opposite end to t he  semen collecting 
glass, ye t  still provides enough stimulus to 
t he  penis. The optimum combination of 
temperature  a n d  pressure can vary from ram 
to r a m  a n d  only experience with each ram 
will determine the  bes t  combination. 
For semen collection, the  collector must 
be positioned n e a r  to t h e  teaser  ewe a s  shown 
i n  Figure 2. When the  r a m  mounts  the  ewe, 
t he  penis is gently deflected to one side, 
allowing i t  to t h r u s t  into the  AV and 
ejaculate into t h e  collecting glass. The AV 
should be applied to t he  penis a t  the  correct 
t ime and in  t he  correct position to allow an 
upward  t h r u s t  when the  r a m  mounts. I t  is 
impor tant  not  to mainta in  contact between 
the  penis and  the  AV a s  t he  r a m  dismounts. 
ENN 
Figure 2. For semen collection, the AV 
mus t  be placed close to the teaser ewe. 
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H a n d l i n g  a n d  e x a m i n a t i o n  o f  semen 
Following collection, t he  semen should 
be quickly transferred from the  collecting 
glass to a t e s t  tube  held a t  30° C in  a 
waterbath.  Examination of the  semen should 
t ake  place a s  soon a s  possible after collection. 
The  collection should be  assessed for the 
following characteristics: 
Colour 
Normal r a m  semen is a millv-off white. 
colour. I f  blood is present  the  ejaculate may 
appear  pink. Grey or brown colouration 
indicates contamination or a n  infection of  the 
reproductive tract. I f  urine is present  there  is 
usually a s trong odour and  the  ejaculate 
appears yellow and  dilute. I f  a n y  of these 
situations a re  encountered the  ejaculate 
should be discarded. 
Volume 
The volume can be be measured b y  using 
a calibrated collecting vessel or by 
transferring t h e  ejaculate to a graduated test 
tube following collection. The average ram 
ejaculate us ing  a n  AV varies between 
0.5 to 1.5 ml. I f  collections are made 
frequently (more t h a n  3 per day), or over an 
extended period, t h e  ejaculate volume will 
usually decrease. 
Table  1. S c o r i n g  s y s t e m  f o r  w a v e  motion 
Score Class Description 
5 Very good Dense, very rapidly moving 
waves. Individual sperm 
cannot be observed. >90% of 
t he  sperm are  active. 
4 Good 
3 Fair 
Vigourous movement, however 
waves a n d  eddies a re  not 
a s  rap id  a s  those i n  score 5. 
About, 70 to 90% of  the  sperm 
are  active. 
Only small, slow moving 
waves. Individual sperm may 
be observed. 40 to 65% of 
sperm a re  active. 
2 Poor No wave motion forming, but 
some movement of sperm 
visible. About 20 to  40% of 
sperm a re  active. 
1 Very poor About 10% of sperm active. 
Possible to  observe slight 
'flickering' of  sperm with poor 
motility. 
0 Dead No movement apparent. 
7 
M o t i l i t y  Concentration 
Normal r a m  semen displays a wave-like Reliable determination of the  number 
motion when examined under  a microscope. of sperm per  m L  of semen is necessary since 
Although i t  i s  possible to see vigorous wave t h e  ra te  of dilution depends on it. Good 
motion with the  naked  eye, accurate quality r a m  semen contains 3.5 to 
assessment requires a microscope. A drop of 6.0 thousand million (3.5 to 6.0 x 109) sperm 
semen is placed on a clean, warm (37° C) pe r  mL. The  concentration of sperm can be 
microscope slide without  a coverslip, and  the  assessed b y  examining the  consistency of 
wave motion is  observed a t  low magnification the  semen, or by using a haemocytometer, 
(40 to 100 x). An estimate is made  of the  colorimeter or electronic particle counter. 
motility of t he  sperm based on the  vigour of Apar t  from visual assessment  of  consistency 
t h e  wave motion. The assessment is made  on the  other techniques require t ime or 
a scale of 0 to 5 a s  shown i n  Table 1. Despite equipment t h a t  m a y  n o t  be  available or the 
the  subjectivity of th is  method, with use  of which is impractical under  field 
experience a n  accurate a n d  consistent conditions. The consistency of semen is 
est imate of motility can be achieved, related to the  ratio of  sperm to seminal 
plasma. Semen samples of thick creamy 
Table  2. Concentrat ion  o f  r a m  s e m e n  consistency contain a higher  proportion of 
a s s e s s e d  f o r  c o n s i s t e n c y  sperm t h a n  those of  a more dilute, watery 
consistency. Examination of consistency 
therefore provides a quick, simple method of 
estimating the  number  of sperm i n  an 
ejaculate. Consistencies can b e  scored as 
shown in  Table 2 a n d  a n  approximate 
assessment of sperm concentration made. 
Score Consistency Number  of sperm (x109) 
Mean Range 
5 Thick creamy 5.0 4.5 to 6.0 
4 Creamy 4.0 3.5 t.o 4.5 
3 Thin creamy 3.0 2.5 to 3.5 
2 Milky 2.0 1.0 to 2.5 
1 Cloudy 0.7 0.3 to 1.0 
0 Clear (watery) insignificant 
Note: Score 0-2 semen should not  be used for 
insemination. 
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e m e n  d i l u t i o n  a n d  i n s e m i n a t e  dose 
Although a fertile r a m  usually deposits The  most  readily available diluent for 
3,000 million sperm within the  vagina dur ing diluting semen is  heat- t reated cow's milk. 
na tu ra l  service, only about 100 to 150 million This may  be  purchased a s  UHT milk or 
penetrate  into the cervix. Acceptable 
conception r a t e s  in  artificially inseminated 
ewes have  been achieved using about 
100 million f resh  sperm deposited into the 
cervix. I f  undiluted, the  volume of semen 
prepared by hea t ing  whole milk to 92 to 95°C 
for 8 to 10 minutes. I t  i s  impor tant  t h a t  water 
is not  splashed into the  milk and  t h a t  the 
milk is  no t  boiled. The  di luent  should be 
warmed to 30°C before slowly adding i t  to the 
containing th i s  number  of sperm is  very small semen. Semen should also be diluted a s  soon 
a n d  difficult to handle a n d  accurately as  possible after collection a n d  used for 
measure. This  problem can b e  overcome b y  insemination a s  quickly a s  is practical 
diluting the  semen a n d  thereby increasing (within i hour). The  ra te  to which the  semen 
the  volume of each inseminate dose. Dilution is diluted depends on the  motility and 
also provides t h e  sperm with a suitable concentration of t he  ejaculate. Ejaculates of 
environment whilst  insemination is in  good quality (score 4 or 5 for both 
progress. characteristics) may  be diluted a s  much as 
1:3. An ejaculate wi th  a score of 3 should be 
diluted 1:0.5, b u t  any wi th  a lower score 
should be rejected. An inseminate volume of 
0.1 m l  containing 150 million motile sperm 
would be considered ideal for cervical 
insemination. 
I f  i t  is necessary to store semen for 
longer periods, t hen  more complex techniques 
a re  required to prepare t he  ejaculate for 
chilling or cooling and freezing. These 
techniques a re  described in  the  manual 
referred to a t  t h e  end of th i s  Bulletin. 
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Insemination 
There a re  two forms of insemination 
t h a t  can be performed by the  sheep breeder. 
Cerv ica l  insemination 
This method involves deposition of 
V a g i n a l  i n s e m i n a t i o n  semen directly a n d  a s  deep a s  possible into 
the  cervix, a n d  is more commonly known as 
This method involves depositing semen the  'over the  rail '  method due to t he  way in 
deep into the  vagina without  any  a t t empt  to which the  ewe is  restrained. The  equipment 
locate t he  cervix. I t  is referred to a s  t he  'shot required is shown in  Figure 3 and  consists of 
i n  t h e  dark'  or SID method. a bat tery operated headlamp, duck-bill 
speculum a n d  a n  inseminating pipette with 
The  vulva (external opening of the  a n  angled tip. 
vagina) should be wiped wi th  cotton wool to 
avoid contamination of  t h e  vagina when The ewe is restrained by placing its 
introducing the  inseminating pipette. The hindquarters  over a raised rail  a n d  having an 
pipette is loaded by drawing u p  0.4 ml  of air  assis tant  hold the  animal  a s  shown in 
followed by the  appropriate volume of semen, Figure 4. The vulva is cleaned a n d  the 
then  i t  i s  carefully placed a s  f a r  as  possible speculum is carefully inserted into the vagina 
into the  vagina, sliding the  t ip along the with i ts  jaws  closed and  parallel to the  lips of 
upper  wall in  order to avoid the  ur inary tract. the  vulva. The  speculum is inserted to a 
A speculum is not  required since the  initial depth of about  12 cm and  then  rotated 
introduction of the  pipette is aided by opening through 900 and  i ts  jaws  opened. The  beam of 
t h e  vulva with the  free hand.  The pipette l ight from the  headlamp is then directed 
plunger is  then  depressed after which i t  i s  towards the  opening of t he  cervix. There is 
withdrawn. some variation i n  t he  location a n d  shape of 
the  cervical opening within the  vagina. The 
The  pipette may  be  re-used several speculum can be  moved slowly sideways or 
times, b u t  between each insemination i t  upwards to locate t h e  cervix a n d  i f  still not 
should be wiped with a clean tissue. I f  the  successful t he  position of t h e  ewe may  be 
pipette is contaminated i t  should be changed. I f  there  is a large volume of mucus 
discarded. I f  a larger  number  of ewes a re  to covering the  entrance to the  cervix i t  can be 
be  inseminated i t  would be wise to have a n  drained by slightly closing the  speculum and 
ass is tant  to clean, load a n d  replace pipettes. pressing the  t ip  of the  speculum against  the 
floor of t he  vagina whilst  lifting the 
forequarters of t he  ewe. I f  the ewe should 
ur inate  when presented for insemination the 
ur ine should be  drained and  the  vagina 
flushed with saline or  milk before 
insemination. The  insemination may  also be 
postponed. 
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Once the  cervix is found the  t ip of  t he  The speculum should be wiped clean 
loaded pipette is placed under  the  folds with alcohol a n d  allowed to dry between 
surrounding t h e  opening of t h e  cervix. The  inseminations. A clean dry t issue can be  used 
inseminator should t ry  to introduce t h e  to wipe the  inseminating pipette. Once the 
pipette a s  deep a s  possible into the  cervix insemination is  complete t he  ewe should be 
without  applying force a n d  then  the  speculum quietly released a n d  remain  undisturbed for 
should be closed a n d  the  semen expelled into several hours. 
t h e  cervix. After insemination, f i rs t  the 
pipette a n d  then  speculum are carefully 
withdrawn from t h e  vagina. 
A th i rd  method of insemination has 
become available to t he  sheep breeder in 
recent years. I t  involves t he  direct deposition 
of semen into the  uterine horns  of t he  ewe 
without t he  necessity for major surgery. This 
technique is  called insemination by 111980144110 RPM 
laparoscopy a n d  utilises optic fibre 
technology. The  advantages of this  method 
are  t he  high success r a te  (with fresh and 
frozen semen) a n d  the  economic use  of  semen. 
The main  disadvantage is i ts  cost due  to the 
technical expertise a n d  equipment required 
to perform the  insemination. There  are 
commercial artificial breeding companies in 
Western Austral ia t h a t  employ veterinarians 
Figure 3. The equipment required for  cervical to provide this  service, however the  cost of 
insemination, th is  technique would limit i ts  use  to the  stud 
breeding industry. 
.yr 
Figure 4. The 'over the rail' technique used to 
position the ewe for cervical insemination. 
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S y n c h r o n i s a t i o n  a n d  detection 
o f  ewes  i n  oestrus 
I n  order to obtain a satisfactory resul t  On removal of t he  device, usually 12-14 days 
wi th  any method of Al  a precise t iming of after insertion, the  ewe receives a n  injection 
insemination with respect to oestrus and of gonad st imulating hormone (PMSG), and 
ovulation (release of t h e  egg) is necessary. oestrus with ovulation occurs some 36 to 
This  may  b e  achieved during the  breeding 48 hours  later. The  fertility of t he  ewes a t  the 
season (when the  ewes a re  natural ly cycling) oestrus immediately following cessation of 
by using teaser  wethers, fitted with sire-sine the  synchronising t rea tment  is often lower 
harnesses  and  coloured crayons, to m a r k  t h a n  t h a t  of natural ly  cycling ewes. However, 
oestrous ewes. During the  breeding season a by delaying insemination unti l  the  second 
non-pregnant ewe normally comes into oestrus after t reatment ,  when there  is still a 
oestrus every 17 days, so t h a t  about high level of synchrony, fertility can be 
6 pe r  cent of t he  ewes would be expected to be optimised. 
i n  oestrus each day. I n  a flock of 1,000 ewes 
this  would mean  t h a t  about 60 would come There is considerable variation in  the 
into 'heat '  each day. time of joining of r a m s  with ewe flocks in 
Western Australia, joinings m a y  start 
The  efficiency a n d  precision of a n  anytime during the  period from October to 
A l  programme, particularly those conducted March with well over h a l f  of the  joinings 
out  of  season, m a y  be improved by started by January .  The  period September to 
synchronising oestrus. This  allows for the  J a n u a r y  corresponds to t he  non-breeding 
provision of specified numbers  of ewes for season for m a n y  strains of Merino, b u t  during 
insemination on each day and  reduces the  this  period, anovular and  anoestrous ewes 
length of t he  insemination programme. (animals t h a t  a re  not  ovulating or displaying 
heat), preconditioned by a period of isolation 
There  a re  several ways in  which the  from rams, will respond to the  introduction of 
t ime of ovulation and  oestrus can be  r ams  by ovulating a n d  then coming into 
controlled. The  two most  applicable to t he  oestrus. The f irs t  ovulation of t he  season is 
Merino sheep industry of Western Australia often 'silent' (not accompanied b y  oestrus), 
a re  t h e  use  of progesterone (or progestagen) - a n d  some ewes will t hen  have a short 
impregnated intra-vaginal implants and  the oestrous cycle (6 to 7 days) followed by 
induction of oestrus a n d  ovulation out-of- another ovulation without  oestrus. The next 
season by the ' ram effect'. The former method ovulation which occurs some 17 days la ter  is 
uses  a removable device (either a sponge or normally accompanied by heat.  Therefore, the 
silicone implant) inserted in  the  ewe's vagina first  oestrus with ovulation usually occurs in 
which continuously releases a hormone the  flock about 19 or 25 days after the 
(progesterone or synthetic progesterone) into introduction of rams. 
t he  blood to prevent  t he  ewe coming on 'heat'. 
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The method of running  testosterone Ewes should be inseminated between 
t rea ted  wethers  with ewes for 14 days before 12 a n d  18 hours  after  t he  onset of oestrus, 
t he  Al  programme i s  to start ,  known a s  the  b u t  under  field conditions i t  is difficult to 
' r am effect', achieves part ial  oestrus accurately determine the  onset of oestrus. In 
synchronisation by ensuring t h a t  all ewes a re  a natural ly  cycling flock, 2 pe r  cent  of 
cycling a n d  expressing oestrus a t  the  t ime of harnessed,  testosterone t reated teasers 
t h e  programme. I t  will resul t  i n  a large should be r u n  with the  ewes a n d  then  the 
proportion of t h e  flock being inseminated marked  ewes a re  drafted off twice daily (early 
within 7 to 10 days. However, i t  i s  possible to morning a n d  evening). The evening draft 
reduce this  period to 2 to 3 days b y  ewes a re  inseminated f irs t  the  next  morning 
elimination of t he  shor t  oestrous cycles which a n d  these a r e  followed by the  morning draft 
often occur after t h e  first  ovulation of a l e  ewes. 
season, b y  giving each ewe a n  injection of 
progesterone a t  t h e  t ime the  teaser  wethers  I f  there  is only one draft  pe r  day the 
a r e  introduced, insemination should b e  done a s  soon as 
possible after  drafting. I f  oestrus is 
synchronised, i t  is recommended t h a t  a t  least 
5 pe r  cent teaser  wethers  (preferably 
10 p e r  cent) be  used and  t h a t  the  marked 
ewes be drafted off a t  four hourly intervals 
during t h e  day. 
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R e c o r d i n g  o f  data 
Data  from a n  Al programme m u s t  be The second examination should occur 
recorded i f  t he  success a n d  value of t he  after lambing is complete to determine i f  the 
technique is to be properly assessed. Records remaining ewes lambed. This can be  done by 
of  t h e  semen characteristics of individual seeing i f  milk is present  i n  t he  udder, i f  the 
r a m s  and  t h e  number  of ewes inseminated teats  have been suckled or i f  a m a r k  left by wi th  each ejaculate should be recorded a t  the  the  placental fluids is present  on the  crutch. t ime  of insemination.  Accurate lambing data From this  information the  percentage of ewes a r e  also required to determine t h e  success of 
AT, however, unde r  t he  extensive lambing to Al  can be  determined. 
m a n a g e m e n t  conditions encountered in 
Western  Austral ia  th i s  poses some problems. 
To achieve a relatively accurate 
indication of t h e  number  of ewes lambing, 
t he i r  udder  should be examined twice. The 
f i rs t  examination should t ake  place j u s t  prior 
to t h e  s t a r t  of  lambing to determine which ewes 
have  a well developed udder  a n d  will 
cer ta in ly  lambs. 
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Ar t i f i c i a l  breeding regulations 
The artificial breeding of sheep in 
Western Austral ia  is controlled by the 
Artificial Breeding of Stock Act and  Artificial 
Breeding (Sheep) Regulations. There  a r e  also 
strict conditions for the  licensing of premises 
for the  collection of semen a n d  artificial 
breeding of  sheep. The  Act defines artificial 
breeding and  guarantees  the quality of the 
product used a n d  t h e  competency of 
personnel involved i n  the  processing of 
semen. The  Regulations define the  rules 
whereby semen may  be- brought, into 
Western Austral ia  from other states. 
I n  Western Austral ia there a re  two sets 
of  conditions covering the  processing of ram 
semen. The  f i r s t  describes conditions for 
semen destined for unrestricted sale or use  in 
Austral ia and the  second for semen collected 
for use  by Western Australian farmers  only. 
Semen collected on farms ra ther  t h a n  a t  a 
licensed centre may  only be used in 
Western Austral ia a n d  cannot be 
automatically moved or sold in  other  states. 
For  fur ther  details on legislation governing 
sheep artificial breeding, contact Roy Casey, 
Regional Veterinary Officer, Department  of 
Agriculture, Bunbury. 
R e c o m m e n d e d  reading 
For  a detailed manua l  on artificial 
insemination of sheep a n d  goats t h e  following 
book is highly recommended: 
Evans, G., a n d  Maxwell, W.M.C. (1987). 
`Salamon's Artificial Insemination of  Sheep 
a n d  Goats'. (Butterworths: Sydney). 
F u r t h e r  information 
Contact J o n  Hunton, Grea t  Southern 
Agricultural Research Institute,  Katanning, 
(098) 21 1755. 
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